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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Are the manufacture approach of the organic EL device of the structure which pinched the hole 
injection layer and the luminous layer in an anode plate and cathode, and the substrate with which the 
coated field divided into a bank and said bank of predetermined height was formed is received at said 
substrate. By contacting the negative which made the finishing agent for performing ink-repellent 
treatment adhere to absorption or a front face The process which imprints said a part of finishing agent, 
and gives ink repellency to a part of front face of said bank, The manufacture approach of the organic EL 
device characterized by having the process which applies the ink constituent which contains an 
ingredient in order to form a hole injection layer and a luminous layer to the field to which ink 
repellency was not given by said process. 

[Claim 2] The manufacture approach of the organic EL device which the coated field which is the 
manufacture approach of an organic EL device according to claim 1, and was divided into said bank has 
parent ink nature, and is characterized by a contact angle being 30 degrees or less. 
[Claim 3] The manufacture approach of the organic EL device characterized by being the manufacture 
approach of an organic EL device according to claim 1, and the contact angle over the ink of the 
ingredient which forms a bank of said bank being 20 degrees - 50 degrees. 
[Claim 4] The manufacture approach of the organic EL device characterized by carrying out as [ be / in a 
contact angle / the ink repellency of the top face of said bank / 50 degrees or more ] according to the 
process which is the manufacture approach of an organic EL device according to claim 1, and gives said 
ink repellency. 
[Claim 5] The manufacture approach of the organic EL device characterized by being the manufacture 
approach of an organic EL device according to claim 1, and said ink-repellent treatment agent by which 
a part of front face of said bank is formed in the layer of the oxide of the organic substance or an 
inorganic substance, and it is imprinted by the bank front face being a fluorine system silane coupling 
agent. 

[Claim 6] The manufacture approach of an organic EL device that the process which applies said ink 
constituent is characterized by being a dip method or a spin coat method in the manufacture approach of 
an organic EL device according to claim 1. 

[Claim 7] The manufacture approach of an organic EL device that the process which applies an ink 
constituent according to claim 1 is characterized by being the ink jet method. 
[Claim 8] The organic EL device obtained from claim 1 using the approach given [ according to claim 7 ] 
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in any 1 term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the formation technique of the thin film patterning 
substrate suitable for the organic electroluminescence (electroluminescence) component which is an 
electric light emitting device used for the display which used the organic -semiconductor film, the display 
light source, etc., and its manufacture. 

[0002] 

[Description of the Prior Art] Development of the light emitting device using the organic substance as a 
spontaneous luminescence mold display replaced with a liquid crystal display is accelerating in recent 
years. As an organic EL device using the organic substance, it is Appl.Phys.Lett.5l(l2) and 21. 
September The approach of forming low-molecular with vacuum deposition as shown from 913 pages of 
1987, Appl.Phys.Lett.7l(l), 7 July The approach of applying a macromolecule as shown from 34 pages of 
1997 is mainly reported. 

[0003] In the case of the low-molecular system ingredient, as a means of colorization, the approach of 
vapor-depositing and forming a different luminescent material over a mask on a desired pixel is 
performed. On the other hand, about the giant- molecule system ingredient, since patterning can be done 
minutely and easily, the colorization using the ink jet method attracts attention. The following well- 
known examples are known as formation of the organic EL device by the ink jet method. They are JP,7- 
235378,A, JP, 10- 12377,A, JP, 10- 153967,A, JP, 11-40358,A, JP, 11-54270,A, and JP, 11339957,A. 
[0004] 

[Problem(s) to be Solved by the Invention] Since a different thin film material on a substrate is mixed, 
the problem of flowing into the pixel which the breathed-out liquid ingredient adjoins produces the ink 
jet method which can carry out pattern formation of the thin film from which a property differs on the 
same substrate by spreading. 

[0005] The convex batch member (called "a bank" or heights) into which a different thin film field is 
usually divided is prepared to such a problem, and the approach filled up with the liquid ingredient used 
as a thin film which is different to the field surrounded by said batch member is taken. Restoration of a 
liquid ingredient is controlled by producing and cheating out of a difference to the surface characteristic 
of a batch member (a bank is called below), the surface characteristic of the field surrounded on said 
bank, and compatibility [ specifically as opposed to thin film material liquid (ink is called below) ]. 
[0006] When the front face of a bank showed compatibility (hydrophilic property) to ink and it is filled up 
with the ingredient of the amount exceeding the height of a bank, even if there is a bank, ink will flow 
into the field surrounded on the bank which adjoins easily. Conversely, if the front face of a bank shows 
non-compatibility (ink repellency) moderately to ink, even if filled up with the ingredient of the amount 
exceeding the height of a bank, ink will not flow into the field surrounded by the surface tension of an 
ingredient on the next bank. 

[0007] Moreover, since the liquid of a thin film material is crawled by the side attachment wall of a bank 
when the ink repellency of a bank is strong, the thickness after membrane formation becomes it is thick 
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and thin in the center section of the field surrounded on the bank at a periphery. Now, the irregular color 
• in a pixel arises in a display device. It leads to the fall of dependability that it is especially easy to 
produce short-circuit in an EL element. 

[0008] the front face of a bank - ink-repellent treatment - giving - the side face - more - it should 
wish, when compatibility (parent ink nature) is given to the layer of the lower part of a bank Although it 
does not become thin around the field where the thin film material was offered and the thickness after 
membrane formation was surrounded on the bank, since ink is pulled by the side face of a bank, 
thickness becomes larger by a part for the hem part of a thin film, i.e., the part which touches a 
substrate, and the dependability as a component improves. 

[0009] With reforming of compatibility (wettability) to the ink on the front face of the matter which 
constitutes the layer of the upper part of a bank, it is mainly performed by control of surface free energy, 
and when ink is the high liquid of surface free energy, for example, many water solutions, the wettability 
of ink to the high ingredient of surface free energy becomes high. 
[0010] The bank structure equipped with current and the function mentioned above generally used is the 
bank structure (bilayer of a bank lower layer and the bank upper layer) of a bilayer. By specifically using 
the bank structure which carried out the laminating of the organic material on the inorganic material, 
performing surface treatment which raises compatibility to ink to an inorganic material, and on the 
other hand performing processing which lowers compatibility to the upper organic material, ink is 
supplied to the field surrounded on the bank, and the thin film is formed. This two-layer structure is 
used from the convenience which can be given to a front face by package by plasma treatment, and 
explains ink repellency and parent ink nature below. 

[0011] There are some which performing plasma treatment is well known to the surface treatment of an 
organic substance, for example, are indicated by JP,63-308920,A. The surface treatment approach 
indicated by this official report controls the surface free energy of said organic substance by processing 
an organic substance front face using the mixed-gas plasma containing fluorine system gas and oxygen 
gas, and changing the mixing ratio of said mixed gas. 

[0012] Moreover, in order to carry out hydrophilization of the inorganic substance front faces which 
constitute a bank lower layer, such as glass and ITO (Indium Tin Oxide), it is the technique by which 
how to carry out UV irradiation and oxygen plasma treatment was also learned well. 
[0013] However, the pattern of the layer which consists of the organic substance or an inorganic 
substance is prepared on the same substrate, and by the approach of giving ink repellency to the 
member front face formed with an organic substance front face or the organic substance of mixed-gas 
plasma treatment, when surface ink repellency is transient, it passes like a heat process or time amount 
passes [ **** / that ink repellency cannot be given efficiently ], there is a problem that ink repellency 
deteriorates. 

[0014] Then, while the lower layer of a bank has the surface characteristic of parent ink nature by taking 
the method of performing consecutive processing of the oxygen gas plasma and the fluorine system gas 
plasma almost uniformly for the whole surface to the substrate with which the bank of the two-layer 
structure is formed, and passing through this process of a series of, it became possible to give stable ink 
repellency to the organic material in the bank upper layer, and the two-layer structure has been used in 
the conventional process. 

[0015] Drawing 7 is a type section Fig. for manufacture of the organic EL device by the conventional 
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technique. 

[0016] Facing explaining the manufacture approach of the organic EL device of the drawing 7 (A) 
referring to-former, drawing 6 (A) shows the process which forms the lower layer of the bank which 
separates the transparence pixel inter-electrode of an organic EL device. 
[0017] While it is the base material which has the pixel electrode 2, when the bank forming face 3 is 
formed of ITO of a pixel electrode etc., the lower layer film 5 is formed on the transparence substrate 1 
which functions as a field which takes out light using a well-known membrane formation process and a 
well-known etching process by being made from general silicon oxide (Si02) and the general silicon 
nitride as an insulator layer, and an amorphous silicon. 

[0018] The upper formation process ( drawing 7 B): Subsequently to the above-mentioned lower layer 
film 5 top carry out spreading membrane formation of the layer which consists of organic materials, such 
as polyimide, and form the bank upper layer 6 using the lithography method. 
[0019] surface treatment process ( drawing 7 D): ■■ next Consecutive processing of the oxygen gas plasma 
and fluorine system gas plasma treatment is performed to a substrate front face. For example, it reaches 
lower layer film 5 with the field 4 surrounded by the bank constituted by ITO and Si02. The 
compatibility over the thin film material liquid of the bank upper layer 6 constituted with an organic 
material is adjusted, and surface treatment of extent of compatibility is carried out so that it may 
become the sequence of "the field >= bank lower layer surface > bank upper front face surrounded by the 
bank." 

[0020] Film formation process ( drawing 7 E, 7F) : Next, to the crevice 4 surrounded in the bank lower 
layer 5 and the upper layer 6, i.e., the field surrounded on the bank, and the side face of the bank lower 
layer 5, it is filled up with thin film material liquid 7, and a thin film layer is formed, subsequently to 
restoration, a solvent component is evaporated by heat-treatment etc., and the thin film layer 8 is 
formed. 

[0021] By the above-mentioned approach, when it aims at raising the dependability of a component, in 
order to prevent short-circuit with a upside electrode, there is the need of forming the bank upper layer 6 
in size smaller than a bank lower layer on the bank lower layer 5. It is for making low possibility that a 
drop will be crawled, unevenness will arise and the periphery part of the final thin film layer 8 will 
become thin by making the side attachment wall of the high bank upper layer 6 of ink repellency 
somewhat smaller than the bank lower layer 5 as this reason. 
[0022] for this reason ■■ being alike " there is the need of using the conventional photolithography 
technique abundantly, and there is much futility also in respect of being time also in respect of cost by 
the increment in a routing counter. 

[0023] Moreover, by the above-mentioned technique, consecutive processing of the oxygen gas plasma 
and the fluorine system gas plasma is used for the surface treatment of a bank, and too much plasma 
exposure has a possibility of causing the damage on the front face of a substrate, especially scaling of an 
electrode. 

[0024] moreover " plasma treatment - a bank - the upper layer - six - front faces - a bank - a lower 
layer -- five - a front face - and - a bank - surrounding - having had - a field -- four - a front face - 
ink -- receiving - compatibility - sequence - "~ a bank -- surrounding - having had - a field -->-- = -- a 
bank - a lower layer - a front face - > - a bank - the upper layer -- a front face - " adjusting - **** 
although -- ingredient selection of the bank lower layer 5 and the bank upper layer 6 -- constraint - 



5 JP2002-305077A 

being large 

[0025] Constraint of the ingredient about the holding power of constraint of the ingredient about the 
surface free energy change by the plasma treatment of the bank lower layer 5 and the bank upper layer 

6 and the surface free energy change after plasma treatment to the 3rd etc. is mentioned to the 1st 
constraint of the ingredient concerning the adhesion of the bank upper layer 6 and the bank lower layer 
5 as this constraint is large, and the 2nd. 
[0026] On the other hand, as a conventional surface treatment technique using an imprint in which 
plasma treatment is not used A micro contact printing (muCP) technique can be mentioned. 
Angew.Chem., Int.Ed.Engl.37, No. 18 The approach shown from 550 pages of 1998, J. Phys.Lett.B 102 
No. 18 Like the approach shown from 3324 pages of 1998, the surface treatment technique which 
imprints the pattern configuration of a stamp (negative) to a substrate is reported. 
[0027] Since such an approach aims at the surface treatment of a flat substrate and it is the approach of 
imprinting the pattern of the ink constituent containing a finishing agent to a flat substrate 
corresponding to the shape of toothing of a stamp, it differs from the surface treatment of a substrate 
with the irregularity which we invented this time. 
[0028] This invention is finished under such a situation. 
[0029] The purpose of this invention does not spoil the function as a bank for the ink guaranteed by the 
conventional technique to prevent the situation of flowing out across a bank. The increment in the 
routing counter kicked to the conventional technique mentioned above, concern of the damage by passing 
through a plasma treatment process, The surface treatment approach of the substrate [ solve problems, 
such as constraint to the quality of the material for forming a bank, and ] aiming at wettability simple 
and suitable control, And it is offering the approach of forming with high precision and minutely the thin 
film of the stable property which does not have the irregular color of flatness and homogeneity thickness 
etc. using this surface treatment approach, and the manufacture approach of the good organic- 
semiconductor component of the yield which equipped the list with this thin film. 
[0030] 

[Means for Solving the Problem] According to this invention, the manufacture approach of the organic 
EL device of following the (l) ■ (7) is offered. 

[0031] (l) Are the manufacture approach of the organic EL device of the structure which pinched the hole 
injection layer and the luminous layer in an anode plate and cathode, and receive the substrate with 
which the coated field divided into a bank and said bank of predetermined height was formed at said 
substrate. By contacting the negative which made the finishing agent for performing ink-repellent 
treatment adhere to absorption or a front face Said a part of finishing agent is imprinted, and in order to 
form a hole injection layer and a luminous layer to the field to which ink repellency was not given by the 
process which gives ink repellency to a part of front face of said bank, and said process, it is 
characterized by having the process which applies the ink constituent containing an ingredient. 
[0032] In this invention, the negative for giving ink repellency to a part of front face of a bank is 
imprinted by a part of bank front face from a negative by making the finishing agent adhere to 
absorption or a front face, and contacting a part of bank front face of a thin film patterning substrate. 
[0033] The ink repellency on the front face of a bank increases according to the effectiveness of the 
imprinted finishing agent, and this ink repellency is held semipermanently. Since it can carry out by the 
surface preparation using an imprint bundling up processing of as opposed to [ there are few damages by 
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the process and ] a substrate, plasma treatment becomes unnecessary, therefore the constraint about the 
quality of the material of a bank is also mitigated. Moreover, equipment is small and working hours can 
also be performed in a short time. Furthermore, since the negative which absorbed the finishing agent is 
reusable, it is advantageous also in cost. By this approach, the thin film patterning substrate which has 
ink repellency using various bank ingredients far can be formed compared with the conventional ink 
repellency art [ according to plasma consecutive processing by low cost ] according to a short time with a 
simple approach. That is, this invention is suitable for the bank as processing which gives ink repellency. 
[0034] In addition, even if the negative for imprinting a finishing agent in this invention is flat, it may be 
set to the configuration of a bank and may have pattern structure. 
[0035] (2) The manufacture approach of the organic EL device of (l) which the coated field divided into 
the bank has parent ink nature, and is characterized by a contact angle being 30 degrees or less. 
According to the (2) conditions concerned of this invention, the thin film layer of the stable property 
without the irregular color of flatness and homogeneity thickness etc. can be formed. 
[0036] When ink is supplied to a substrate, since ink is a fluid, it remains in a high probability by the 
field where an affinity is high. Therefore, by this invention, to ink, a coated field has high compatibility 
and sets up an ingredient on conditions as a liquid ink drop indicates 30 degrees or less of contact angles 
to be. Conditioning of the compatibility over the ink whose setup of the quality of the material is a fluid 
is carried out by forming in a coated field the quality of the material which has polar high surface free 
energy if ink is a polar high fluid by the polar low member, if ink is a polar low fluid. However, since a 
pixel electrode is usually included, a polar solvent is supplied to a polar high coated field. 
[0037] (3) The manufacture approach of the organic EL device of (l) characterized by the contact angle 
over the ink of the ingredient which forms a bank being 20 degrees ■ 50 degrees. 
[0038] ****** - since thickness sufficient in the part to which a bank is touched, a part for a hem part, 
i.e., the ink, of a coated field, is obtained according to the conditions concerned of (3), it leads to 
improvement in the dependability by preventing the short-circuit in the periphery of an EL element. 
[0039] As mentioned above on conditions (2), ink forms a thin film layer by staying at a coated field and 
drying after that, but in order to prevent short-circuit of an EL element, conditioning of the member 
which forms a bank is carried out to an ingredient as a 20- 50 -degree contact angle shown to ink so that 
ink may not be crawled too much. 

[0040] (4) the process which gives said ink repellency the ink repellency of the top face of said bank - a 
contact angle - setting 50 degrees or more - it is - having made - the manufacture approach of the 
organic EL device of (l) characterized by things. 

[0041] A high definition organic EL device can be easily obtained with multiple color, without mixing a 
different luminous layer according to the conditions concerned of (4). 
[0042] (5) The manufacture approach of the organic EL device of (l) characterized by said ink-repellent 
treatment agent of a bank by which surface [ a part of] is formed in the layer of the oxide of the organic 
substance or an inorganic substance, and it is imprinted by the bank front face at least being a silane 
coupling agent of a fluorine system in the process on the front face of a bank which gives ink repellency 
to a bank top face at least. 

[0043] By the approach concerned of (5), the field on the front face of a bank which had desired ink 
repellency on a part of bank top face at least can be formed. 
[0044] (6) The manufacture approach of the organic EL device of (l) that the process which applies an 
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ink constituent is characterized by being a dip method or a spin coat method. By the approach concerned 
of (6), ink can be applied to a coated field simple. 

[0045] (7) The manufacture approach of an organic EL device that the process which applies an ink 
constituent according to claim 1 is characterized by being the ink jet method. 
[0046] By the approach concerned of (7), when forming the component which has two or more pixels, ink 
can be applied to a coated field simple. [0047] which is provided with the EL element of high 
performance obtained by the above-mentioned approach according to this invention 
[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail. 
[0048] The manufacture approach of the organic EL device by the ink jet method is the approach of 
making breathe out the ink constituent which made the solvent dissolve or distribute the hole injection / 
transportation ingredient, and luminescent material which constitute a component from an ink jet head, 
it carrying out patterning spreading on a transparent electrode substrate, and carrying out pattern 
formation of a hole injection / transportation layer, and the luminescence material layer. 
[0049] Drawing 1 (A) shows the sectional view of the substrate used for manufacture of the organic EL 
device by the ink jet method. It is the structure which established the bank 15 which consists of Si02 in 
the field which pattern NINGU of the transparence pixel electrodes 12, such as ITO, is carried out, and 
separates a pixel on the transparent glass substrate 10 or a substrate with TFT. the configuration of 
bank 15, i.e., the opening form of a pixel, - circular, an ellipse, a rectangular head, and a stripe - it is 
more desirable for the square corner to be roundish since there is surface tension in an ink constituent 
although which configuration is sufficient. EL ingredient is formed by the ink jet method to the field (the 
coated field 20 is called henceforth) surrounded by the bank. 
[0050] Drawing 1 (B) and (C) show the imprint process of the finishing agent 40 for processing bank 15 
front face to ink repellency. In order that a negative 30 may carry out ink-repellent treatment of the 
substrate 10, the finishing agent 40 is applied to surface [ a part of] at least. By contacting a negative 30 
on a substrate front face, only the contact part of the finishing agents 40 applied to the front face of a 
negative 30 is imprinted at a substrate side. 

[0051] What is limited is available for it, even if there is especially no configuration of a negative 30, it is 
a flat surface, and it has the irregularity corresponding to the configuration of the bank on a substrate, 
but since there is no need of taking alignment with a substrate 10, for simplification of a process, it is 
desirable that it is a flat surface. 

[0052] (Finishing agent) As a finishing agent 40, the end functional group of a molecule can use the 
silane coupling agent (organic silicon compound) of the self-organizing compound characterized by 
carrying out chemical adsorption alternatively for a substrate configuration atom, for example. Here, a 
silane coupling agent is a compound expressed with R2nSiX4-n (n is the natural number and 
hydrocarbon groups with replaceable R2, such as H and an alkyl group), and X is -OR3, -COOH, - 
OOCR3, -NH3 nR3n, -OCN, a halogen, etc. (hydrocarbon groups with replaceable R3, such as an alkyl 
group). 

[0053] Since a silane coupling agent is characterized by adsorbing chemically to the hydroxyl group in a 
substrate front face and it shows reactivity to the oxide front face of broad ingredients, such as a metal 
and an insulator, it can be suitably used as a finishing agent 40. The surface free energy on the front face 
of a solid-state embellished in these silane coupling agents with the compound which has a fluorine atom 
[ as / especially whose Rl or R3 are CnF2n+lCmH2m (n and m are the natural number) ] becomes lower 
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than 20 mJ/m2, and since compatibility with an ingredient with a polarity becomes small, it is used 
• suitably. 

[0054] As the film of the imprinted finishing agent 40 does not affect the size of a bank, lOnm or less of 
thickness is desirable, and it is thickness 5nm or less more preferably. 
[0055] (Negative formation process) As a negative 30, in order to raise adhesion with a substrate 10, it is 
desirable to use an elastic body. For example, when using the silane coupling agent mentioned above as a 
finishing agent 40, the elastic body of the poly dimethylsiloxane (PDMS) system which is similarly a 
silane compound can be mentioned. The structure expression of this macromolecule is expressed with 
Si(CH3)3-0(Si(CH3) 20) n-Si (CH3)3. n is a positive integer. A finishing agent 40 can be made to absorb 
or adhere to the front face of the elastic body cast by using this ingredient. 
[0056] for example, the reaction in the case of making a liquid ingredient react and casting an elastic 
body a condensation mold or an addition mold it is more desirable than the precision top of a pattern 
to use the elastic body ingredient by the addition mold reaction mechanism of about 0.1% of coefficient of 
linear contraction by all, since the condensation mold in which about 0.5% of coefficient of linear 
contraction is shown although it is good generates gas in the process in which a macromolecule reacts. 
[0057] As shown in drawing 1 (B), a spin coat, a dipping method, etc. can be used as the technique of 
making a finishing agent 40 absorb or adhere to a negative 30, and the finishing agent 40 in that case 
uses the ingredient melted into a liquid or a solvent. 

[0058] (Imprint of a finishing agent) As shown in drawing 1 (C), a finishing agent 40 is imprinted by 
contacting the negative 30 which applied the finishing agent 40 to a substrate 10. Since the irregularity 
by bank 15 is formed in the substrate front face, a finishing agent 40 is imprinted to the top face of bank 
15. 

[0059] In order to raise the ink repellency on the front face of a bank, it is also desirable the process for 
fixing a finishing agent 40 to a substrate 10 after the process of an imprint and to use processing of 
specifically exposing to heat-treatment or a reactant steam. For example, in the case of a silane coupling 
agent, a reaction advances by heating or exposing a substrate to an elevated temperature under the 
environment of high humidity at a room temperature. 

[0060] In this invention, it is desirable that a part of top face [ at least ] (it is hereafter called the 
qualification field 50) of the bank as for which ink-repellent treatment was carried out by the surface 
qualification agent 40 combines the substrate ingredient of bank 15 and the coated field 20, or it 
performs surface treatment so that extent of the compatibility over ink may become lower compared with 
the other non-modified field 55. It is desirable to make the contact angle over the qualification field 50 of 
ink into 50 degrees or more, and to make a contact angle [ as opposed to the ink of the coated field 20 for 
******** of an EL element ] into 30 degrees or less by processing by such surface qualification agent 40, 
at a short **** sake. It fills up only a predetermined field with ink, without ink's overcoming a bank and 
overflowing, even if it breathes out a lot of ink by doing in this way compared with the thickness of a thin 
film layer. Moreover, since it becomes easy to control the thickness of a thin film layer when ink is 
moderately pulled by the side attachment wall of a bank, it is desirable to make the contact angle over 
the ink of the bank quality of the material into 20*50 degrees, and, thereby, it can prevent the irregular 
color of a thin film layer, and short-circuit. 

[0061] In drawing 1 (D) - drawing 2 (F), the process which forms the laminated structure of the hole 
injection / transportation layer 75+ luminous layer 85 by the ink jet method is shown. 
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[0062] In drawing 1 (D) and (E), the ink constituent 70 containing a hole injection / transportation 
• ingredient is breathed out from the ink jet head 60, and pattern spreading is carried out. A hole injection 
/ transportation layer 75 is formed by flows, such as solvent removal and/or heat treatment, or nitrogen 
gas, after spreading. 

[0063] As shown in drawing 2 (F) and (G), the ink constituent 80 which contains luminescent material 
continuously is applied on a hole injection / transportation layer, and a luminous layer 85 is formed by 
flows, such as solvent removal and/or heat treatment, or nitrogen gas. 
[0064] As shown in drawing 2 (H), cathode 90 is formed by vacuum deposition, a spatter, etc. using 
metals, such as calcium, Mg, Ag, aluminum, and Li. Furthermore protection of a component is 
considered, the closure layer 95 is formed with an epoxy resin, acrylic resin, liquefied glass, etc., and a 
component is done. 

[0065] Hereafter, although this invention is explained still more concretely with reference to an example, 
this invention is not restricted to these. 

[0066] (Example l) The negative and substrate which were used for drawing 3 at this example are 
shown. 

[0067] On the glass substrate 110 by which patterning was carried out, the transparent electrode 112 of 
ITO etches SiO two-layer with photolithography, and forms bank 115. 28 micrometers and the height of 
the diameter of a bank (diameter of opening of Si02) are 2 micrometers. Opening of a bank is 44 
micrometers. These pixels are the substrates continuously arranged in 70.5-micrometer pitch. 
[0068] The SiO two-layer which constitutes a bank shows a 50-60-degree contact angle to water. 
[0069] The flat negative 130 which does not have a pattern by neglect for room temperature 24 hours 
was formed by mixing the resin ingredient and curing agent which are hardened according to the 
reaction mechanism of an addition mold, using poly dimethylsiloxane (PDMS) as an ingredient of a 
negative 130. If the matrix for forming a flat negative without a pattern has a flat field, anything, it will 
be good and will not be limited especially. 

[0070] On the negative 130, the solution of the octadecyl trichlorosilane (OTS) of a silane coupling agent 
was applied as a finishing agent 140. In order that OTS might react with water, it was diluted to the 
hexane solvent, considered as the solvent of 10mM(s), and applied the finishing agent 140 to the 
negative 130 by rotation for 3000rpm 30 seconds by the spinner. 
[0071] The thin film of OTS which is a finishing agent was formed only to the bank top face on a glass 
substrate by sticking the negative of PDMS which applied the finishing agent to a glass substrate. The 
bank front face where the front face was processed by ink repellency by imprinted OTS shows a high 
contact angle 90 degrees or more to water. 

[0072] In order to make OTS as a finishing agent react to a substrate front face, it heat-treated for 10 
minutes in the oven heated at 110 degrees C. 

[0073] What was shown in Table 1 as a hole injection / an ink constituent for transportation layers was 
prepared. 
[0074] 

[Table l] 



10 JP2002-305077A 







(wt%) 






11. 08 




1. 44 






10 




27. 48 


1, z-&ff-nr-z-4&*swsv 


50 



It is 15pl discharge pattern spreading from the head (Epson MJ-930C) of an ink jet printing equipment 
about the ink constituent a hole injection / for transportation layers shown in Table 1 after the surface 
preparation of a substrate. The solvent was removed on a room temperature and the conditions of 20 
minutes among the vacuum (ltorr). Continuously, 15pl discharge pattern spreading of same hole 
injection / ink constituent for transportation layers was carried out. The solvent was removed on a room 
temperature and the conditions of 20 minutes among the vacuum (ltorr), and a hole 
injection/transportation was formed among atmospheric air by 200 degrees C (on a hot plate), and heat 
treatment for 10 minutes. This obtained flat hole injection / transportation layer of 50nm of thickness. 
[0075] As an ink constituent for luminous layers, what was shown in Table 2 and 3 was prepared. 
[0076] 
[Table 2] 













0. 76 g 




0. 20 g 




0.O4 g 




1. 2, 3, 4— TY^^DV^y^i/ 


100 ml 



[0077] 
[Table 3] 




20pl discharge pattern film production of the ink constituent for luminous layers of 1% (wt/vol) 
concentration shown in Table 2 was carried out from the head (Epson MJ-930C) of an ink jet printing 
equipment, carrying out the flow of the N2 gas. 

[0078] Next, 20pl pattern spreading was carried out at the next pixel left 70.5 micrometers, carrying out 
the flow of the N2 gas for the ink constituent for luminous layers of 1% (wt/vol) concentration shown in 
Table 3. Blue and a green luminous layer were obtained by these. The fluorescence spectrum of a green 
luminous layer (regurgitation film production object of Table 2) is shown in drawing 4 . 
[0079] As cathode, calcium was formed by 20nm, aluminum was formed by 200nm by the spatter by 
vacuum evaporationo, and, finally the epoxy resin performed the closure. 
[0080] The chosen component showed uniform green luminescence as it was shown in the fluorescence 
spectrum. 
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[0081] (Modification l) Although the flat thing of the negative used for this invention is desirable, it is 
* possible by forming irregularity in a negative with the configuration of a bank to adjust the field which 
performs surface treatment. 

[0082] As shown in drawing 5 , irregularity can be prepared in the front face of a negative 210, and a 
negative can also be cast so that the part corresponding to a field smaller than the size of the top face of 
a bank may be made into heights. By making some qualification fields 250 on the top face of a bank 
adjust the negative 230 with which this finishing agent 240 was applied, and sticking it, surface 
treatment only of the qualification field 250 can be carried out to ink repellency. When this negative is 
used, since the ink repellency of a circumference part on top is not high, it can avoid that the 
circumference part of a thin film layer becomes thin by crawling ink in a circumference part, and the 
dependability of an organic EL device improves as a result. 
[0083] (Modification 2) As shown in drawing 6 , surface treatment of the top face of a bank and the 
qualification field 350 which includes some side attachment walls further can be carried out to ink 
repellency by preparing the negative 330 which has the irregularity of the configuration which made the 
part of a bank the crevice. Ink is supplied to the non-modified field 355 surrounded in said qualification 
field 350. At this time, the depth to which surface treatment of the side face is carried out is adjusted 
with the depth of the irregularity of a negative. 

[0084] Since the substrate 310 by which surface preparation was carried out using such a negative 330 
has the ** ink property high to the middle of a bank side face, possibility that ink will flow into the 
outside of a pixel becomes low. 

[0085] As mentioned above, according to this example, a part of top face of the bank on the front face of a 
substrate can be processed to ink repellency by imprinting the negative which applied the surface 
qualification agent to the irregularity of a substrate. Semipermanent ink repellency can be given at least 
to a part of bank top face, holding the parent ink nature of the front face of a substrate by this without 
performing plasma treatment. 

[0086] Supplying EL ingredient by the ink jet method continuously, and forming an EL element enables 
it to form an EL element by low cost by the simple approach for a short time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] Drawing showing the production process of the organic EL device in connection with this 
invention. 

[Drawing 2] Drawing showing the production process of the organic EL device in connection with this 
invention. 

[Drawing 3] The substrate and negative which were used for the surface treatment process in connection 
with this invention. 

[Drawing 4] The fluorescence spectrum of the thin film produced by the ink jet method in connection 
with this invention. 

[Drawing 5] The modification 1 of the substrate used for the surface treatment process in connection 
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with this invention, and a negative. 
* [Drawing 6] The modification 2 of the substrate used for the surface treatment process in connection 

with this invention, and a negative. 
fDrawing 7] The sectional view showing the production process of the organic EL device by the 

conventional approach. 

[Description of Notations] 

1. Transparence Substrate 

2. Pixel Electrode 

3. Bank Forming Face 

4. Field Surrounded by Bank 

5. Bank Lower Layer 

6. Bank Upper Layer 

7. Thin Film Material Liquid 

8. Thin Film Layer 
10. Substrate 
12. Transparence Pixel Electrode 
15. Bank 
20. Spreading Field 
30. Negative 
40. Finishing Agent 
50. Qualification Field 
55. Non-modified Field 
60. Ink Jet Head 
70. Ink Constituent Containing Hole Injection / Transportation Layer 
75. Hole Injection / Transportation Layer 
80. Ink Constituent Containing Luminous Layer 
85. Luminous Layer 
90. Cathode 
95. Closure Layer 
110. Glass Substrate 
112. ITO Transparent Electrode 
115. Bank 
1^0. Negative 
140. Finishing Agent 
210. Substrate 
212. Transp ar ent Electrode 
215. Bank 
230. Negative 
240. Surface Qualification Agent 
250. Qualification Field 
255. Non-modified Field 
310. Substrate 
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312. Transparent Electrode 

315. Bank 

330. Negative 

340. Surface Qualification Agent 

350. Qualification Field 

355. Non-modified Field 



[Translation done.] 



